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Dural arteriovenous fistulasDural arteriovenous fistulas are abnormal connections between the dural arteries and dural veins or
venous sinuses. These intracranial vascular malformations can present with a variety of features ranging
from completely asymptomatic to fatal intracranial haemorrhage. With the advent of newer endovascu-
lar treatment techniques, most dural arteriovenous fistulas can be effectively managed with transvenous
or transarterial embolization procedures. However, these procedures are not without complications.
Herein, we report a case of facial nerve palsy following embolization of posterior fossa dural arteriove-
nous fistula.
 2016 Egyptian Society of Ear, Nose, Throat and Allied Sciences. Production and hosting by Elsevier B.V.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-
nd/4.0/).1. Introduction
Dural arteriovenous fistulas (DAVFs) are uncommon. They
account for approximately 15% of all intracranial vascular malfor-
mations.1 DAVFs can occur in any part of the dura and its sub-
sidiaries.2 The natural history and presentations are largely
dependent on the location and venous drainage of the fistulas.
Aggressive DAVFs with cortical venous drainage possess higher
risk of intracranial haemorrhage and neurological deficits. Total fis-
tula occlusion is the aim of treatment in these cases. On the other
hand, nonaggressive DAVFs with antegrade dural sinus flow can be
managed conservatively.3 Endovascular embolization is now an
established treatment modality in the management of DAVFs.
Various agents either solid or liquid can be used for embolization
with promising outcomes. However, potential complications can
occur with this procedure.2. Case report
A 58-year-old lady presented with an episode of generalized
tonic-clonic seizures. She gave a history of frequent headache for
the past 2 years. The headache was described as throbbing innature and localized at occipital region. Otherwise, she had no
other neurological symptoms.
Computed tomography (CT) of the brain done showed multiple
tubular and serpiginous vessels which appeared dilated and tor-
tous suspicious of arteriovenous malformation (AVM). She then
underwent a CT angiogram which revealed generalized dilated
superficial and cortical veins mainly in the posterior fossa region
with multiple feeding vessels from a left middle meningeal artery,
left occipital artery, left posterior auricular artery, right middle
meningeal artery and right occipital artery (Fig. 1). These features
were suggestive of posterior fossa DAVF.
Following the diagnosis of DAVF, transarterial embolization was
performed via femoral artery. The tortuosity of the left middle
meningeal artery made its cannulation difficult. Left occipital
artery and its branches were embolized using Onyx and Histoacryl.
Left posterior auricular artery and its branches were embolized
using Histoacryl.
No immediate complication was observed during the
procedure. However, the patient was noted to have a House-
Brackmann grade IV left facial nerve palsy on day 3 after emboliza-
tion. Infarction was ruled out by an urgent CT brain. However, the
CT depicted embolic materials within the vessels at left parotid
gland close to the territory of the facial nerve (Fig. 2).
No surgical intervention was done as the patient showed
gradual improvement of her facial function. At 3-month follow-
up, patient only demonstrated barely noticeable facial asymmetry
and the clinical grading improved to House-Brackmann grade II.
Complete recovery of facial function was seen after 6 months.ar Nose
Fig. 2. Non-contrasted CT showed embolic materials in the vessels within the left
parotid gland (arrowheads) – likely terminal branches of external carotid artery and
retromandibular vein close to the territory of the facial nerve.
Fig. 1. Angiogram showing dilated superficial and cortical veins mainly at the
posterior fossa region with multiple arterial feeders from branches of bilateral
external carotid arteries.
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Facial nerve palsy is the most common pathology of the cranial
nerves.4 Idiopathic paralysis or Bell’s palsy is the most common
cause of facial palsy, and fortunately the most likely condition to
result in complete recovery. Other causes include viral infection,
trauma, iatrogenic injury, inflammatory condition of the middle
ear, systemic metabolic disease and tumour affecting the facial
nerve.
In a recent large series involving 2000 patients, iatrogenic injury
is found to be responsible for approximately 7% of facial nerve
palsy.5 According to the authors, the most common associated
procedure was temporomandibular joint surgery followed by
parotidectomy second and tympanomastodectomy third. Facial
nerve palsy as a consequence following embolization of intracranialPlease cite this article in press as: Haw L.E., Md Daud M.K. Facial nerve palsy afte
Throat Allied Sci (2016), http://dx.doi.org/10.1016/j.ejenta.2016.11.002vascular malformation is infrequently reported. This potential
threat is thought to be related to the blood supply of the arterial
feeders of these DAVFs to the facial nerve.6,7
Blood supply to the facial nerve seemingly plays a crucial role in
determining the risk of its paralysis following embolization. Genic-
ulate ganglion and the adjacent tympanic segment of the facial
nerve are supplied by the superficial temporal branch of the mid-
dle meningeal artery, whereas the mastoid segment is supplied
by stylomastoid artery, branch of posterior auricular artery. In
the majority of individuals, there are well-developed anastomosis
between superficial petrosal artery and stylomastoid artery.
Though, in approximately 10% of individuals, these portions of
facial nerve receive inadequate blood supply from middle menin-
geal artery and are dependent solely to the blood supply from sty-
lomastoid artery.7 These individuals have a greater risk of
developing facial nerve palsy following embolization of arterial
feeders that are related to stylomastoid artery namely the poste-
rior auricular artery.
Apart from the blood supply of the facial nerve, the natures of
the embolic agent used also contribute to the risk of facial nerve
palsy.7 In our patient, liquid agent histoacryl and Onyx were used
for transarterial embolization. Their distinctive properties for liq-
uid agents are for penetrating and occluding the nidus of a vascular
malformation. Histoacryl is the main adhesive liquid agent derived
from cyanoacrylates whereas Onyx is a nonadhesive liquid agent
consisting of ethylene vinyl alcohol copolymer. Onyx can be diffi-
cult to control due to its viscosity and lack of vessel wall adherence
properties.8 Complication related to Onyx migration is not uncom-
mon. Wang et al. reported 2 cases of cardiac Onyx migration fol-
lowing endovascular management of DAVFs requiring
cardiothoracic surgery.9 Facial nerve palsy in our patient may be
result either from ischaemic injury secondary to migration of the
embolic materials into the vasa nervorum of the facial nerve or
mechanical compression of the facial nerve by the embolic materi-
als or both.
The severity and outcome of facial nerve palsy can be roughly
predicted by the permanency of the embolic agent used. Perma-
nent agents such as cyanoacrylate derivatives and Onyx may cause
permanent facial nerve palsy. In contrast, facial nerve palsy sec-
ondary to the use of temporary embolic agents such as gelfoam
or polyvinyl alcohol may be predicted to recover at least partially,
if not fully. However, this is not always the case. In our patient,
spontaneous improvement of the facial nerve function was
observed despite the use of Onyx. While some patients will benefit
from facial nerve decompression, its exact role and timing in facial
nerve palsy following embolization is not clear owing to the rarity
of this condition.
4. Conclusion
Although uncommon, debilitating facial nerve palsy can occur
following embolization of intracranial arteriovenous malforma-
tions. A thorough knowledge of the vascular anatomy of the facial
nerve and their possible variation is of utmost importance to avoid
such complication.References
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